In this paper, a web-based collaborative feature modeling system framework is proposed. To integrate CAx applications, a four-layer information model is proposed. STEP (STandard for the Exchange of Product model data) is extended to build the product model structure for information sharing. Mapping mechanisms are also investigated to convert the EXPRESS-defined information types into the database schemas. The generic feature representation and geometrical data representation in database are given. Mechanisms for feature validation are explained.
Introduction
In a collaborative engineering environment, engineering tasks are always carried out by a group of distributed engineers who may use different applications. Therefore, information sharing among product development team members becomes a bottleneck. Although much research work [2, 3, 4, 5, 6] and commercial products [7, 8] have been carried out in this area, problems still exist. They fall into the following two aspects, information loss and data conflict.
Although many proposed systems claim to be CAD-neutral based on STEP and CORBA, they lack the necessary interoperability so far. In the process of data exchange, useful information such as features is often lost. Therefore, these systems are not completely information sharing. On the other hand, CAD data is often stored in a file format, which means duplicated data and potential conflicts.
System Architecture
To enable information sharing among CAx applications, a web-based, databasedriven, and feature-oriented system architecture is proposed as shown in Figure 1 . The proposed system includes clients, application servers and a database server. The application servers include a web server, an application object server and a feature object server.
The web server contains a multi view data access interface (MDAI), a security manager and a session manager. MDAI provides shared access for multiple users. It can instantiate different views for different users according to the user's requirements. Security manager is used to prevent unauthorized access to the product data. The session manager is responsible for controlling concurrent access by multiple users of the same data. The application object server provides different application packages for different users on the basis of feature object server. The product model manager is responsible for organizing information for multiple applications according to the user's requirements. This information includes feature rep) . To maintain the feature semantics during a modelling operation, such as adding, deleting and modifying features, the feature manager will call the constraint solver and the solid modeler to validate the feature. Details for feature validation are explained in section 5. The constraint solver can check the validation of all constraints, which are part of the feature definition. The geometric modeller can validate feature geometry. The database server provides physical storage for all kinds of data including product model data, security management data and so on. Within the database, geometrical data and features for different applications are stored as data elements across tables so that they can be reorganized with great flexibility. The solid modeller provides general functions such as geometry construction, modification, and computation to support higherlevel feature modelling. physical layer Figure 2 . Four-layer infonnation model
Information Model
In this research, the information model is built on the basis of an extended STEP framework. To achieve integration among CAx applications, the sharing of a common product model is crucial. The shared product model provides different views for various applications. Based on Zha's work [9] , we propose the four-layer information model as showed in Figure 2 . The four layers are application,
